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EXECUTIVE SUMMARY

This report contains the .evaluation and imPact.assessment of',
11 experimental projects.funded b) the Nationa74Science Foundation
in FY 19.74 and FY 1975 Kn an,attempt toeincrease the number of WomP14
engaging in science-related careers: The'report assesses both the.
individual-projects' and the collection of -projects as -a whole., The ,

projects were coqducted at: Uni'Versity 9f Kansas, Policy Studies in
Eduaation,Aneensborough College, the:Universityeof.Missodri at ,

Kansas City, Rosemont 'College, Massachusetts Institute i)f' TeChnology,
tVo at Michigan Techfiological University, American College TeSting
and the UniverSity'of Oklahoma. .An addendum of the report will be.
prepared. for Mary Baldwin college, the only project noyet completed.

Chapter I describes the evaluation methodology used by the t
Deliver Research Institute. -The methodology'includedan assessment

. of project documents, site visits,-a participant impact survey, and the
utilization of In evaluation form completed by,both DRI and .the project
directorS:. The chapter alsO.desciibes the difficulty in,cohducing
'the evaluation because of themany diffdrent internal evaluation
.instruments developed and used by the projects. In addition, the
design ,of some.of the projects for 'internal evaluation' was not ade.7,

quate to permit definitive conclusions.
_

Chapter II of the full report contains a synopsis of each
of the_projects. Each synopsis contains a destripticin of the proi-
ectras it was originally conceived, the project as it.was actually ,
implemented, obstacles to project implementation, a aescripti& of
project-personnel (including role models, a report of* the primary'
outcomes as described by project dOcuments, by the data obtaihed by
the participant impact survey, and from' observations derived from the

,0 .

' site visits\. Each synopsis also contains a section on the secondary
impacts of the project, the materials developed as the project

. product(s),1 and the dissemination st ategies' emplitred by project .

lk
personnel. ] It also contains a sectio on project costs, inc siding

the estimated cost to reuse the curriculum products in other settings,
and a section on recommendations and concluSions of the evaluitiOn

.,, team. Only the project descriptions and conclusions are given in the
executive summary document.

C.
The third chapter contains observations derived from the

comparative assessments of the experimental projects with respect
to their effect on professional careers, general career recommendations, ,

raentry, programs, and general administration recommendations regarding
future program decisions:

The report contains several recommendations. Sinceo!-the-data

,did not provide a'basis for concluSions, the evaluation team employed
' a "preponderande of. evidence" approach to estimating ,the success of

' the projects. These estimates could not be used to indicates,cause-
..-
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effect relation'ships, so commonalitieg-between the'projgcts were

--proposed as hypotheses to be tested. They are svmmarized under a

three headings: .0

, v
o .' If .

Hypotheses regarding programs to encourages participAion

of women in science careers are concerned with: ' %
,

-1. 'Concentrating Oin,WOmen already interested in science
,

. 14

$-i2. Concentrating on women with above average mqtivaton,f

and ability'
:.. .i .

-
.

3: Using workshops as a format for:Oe treatment

4.- EncouragingjparticipantinteradtiOn

5: Using sustained periods of contac

6. Using role models in.as many situations a

7. Using "hands-on': experiences,

8. Segregating some activities' by sec

1.

possible

institutional barriers'td'participaaon'

.10. Aiming efforts at signif4kaint others in the

community
.4 r,AA

.

A list of'hypcitheses or recommendations regardlleseneral
..

career. education would be very, long; However, two condepts are

delineated as most relevant to science careers. These are:

. '''P . , -

. 1, Separating special science programs from general

career eamation .

.

.
.

2. Emphasizing-she importance of mathematics

- preparation
. .

.

.

.

o The hYpotheses.regarding reentry programs for mature Women
....

arerelated to:,0 ,

.

1.. Concentiating on underemployed women

2. Considering the employment prospect-In-the locale'

3. Funding projects to'update skills.

4. Enhancing the jobreadiness skills of the

participants

5., Increasing the assistantships for mature. women
continuing their education



.

The-general administrative recOmmendations,for use by
NSF ate:

A

4.

4 2.

3.

Improyingthe quality of the research, including a

a. more selectivity in funding
b. providing technical assistance to project

1directors and
c. using standardiiled evaluation tools

? ' 4

Coordinating intergovernmenial and interagency
activities'

Continuing 'experimental'activitttes by NSF . 4

4. Incl;iding specific Programs for minority women

5. Attending to the continuity/institutional problems
of the funded efforts . +

°

1 6. Disseminating' the developed materials

7. Systematic study of the,effects of: I
aggregating.minorities/women; .

V

the attitudes of the male science establishment and
the effect of "significant others" in a real'
time situation

The appendices contain a list of alternative ifterventiOns.
They begin with a list of psychological, sociolOgical and insfitut.ioriaf

barriers to the participation'of women in science-elated careers.
-Some assumptions are delineated, 4 A,differentinds ofjnterventions
ortrAatMents that might.be used are proposed. Each of1the suggested
inteitenti6ns is categorized by educational level; e.g., elementary
school, high school, college, graduate school, reentry-and post-

. employment programs. The appendices also contai& a sample of the
evaluation collection sheet used by DRI, a sample of the participant
impact survey and the cover letter accompanying it; a bibliography of
selected piogramsfSimilar to the NSF projects, a film bibliography, a
selected bibliography of the literature, and a selecte4 annotated
bibliography of the literature. These are not included in the,
executive summary document.

I
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CHAPTER I
INTRODUCTION

According to the NSF Bulletin (E-7
tional'programs.for the fiscal year 1974
were "increasing the.flow of women into c
"discovering effective mechanisMs for in

womenin scientific careers."
A.

The National Science ,Foundati
projects in 1974 and four in,1975 in
o1jectives. 'Projects had budgeter

$100,000. The educational level o
ranged from the secondary level t
reentry age groups. Each-approa
contains-an evaluation of 11 of

1)%announcing the edaba-
mong the program goals
reers in cience" and

reasing pa ipation of

n funded eight experimental
an- effort to meet these-

nging from $20;000 4. about
the women they addressed

Lollege, and poStgraduete/
h was somewhat unique. This report

these projects.*

The program strategy chosen by NSF was to fund:i small number
of disparate projects, to,a sess their effectiveness, and to utilize.'
the results in future pla idg,2 While this is a viable and cost-

effective ap roach, espe ally in aelas where little TS known about

effective,pro a ns orm chenisms, it presents many.difficulties for

the evaluators o trios programs.

Because of e. desire on the part of NSF to ?have fee dback

as quickly as pos ble upon which to base their future program
decisions, moet f the projecti were funded for a one-year period,and

were required have an "internli'evaluatioe componeit. This

"internal eve uation" most frequently tranSlated into an experimental/

control gro design. Thp most reliable'measure of effectiveness is
an actual' ncrease in the mimber ofwomen pursuing science-related

careers. However; this dependent measure is not viable fot a\one-year

projed since the participant's appearance in.the labor force\may be

four o ten years the future, Therefore,' the majority of the

pro ets choose some measure of attitude or knowledge change Over the

ye r period, or an interim behavioral easure, e.g., science course,

Clared major, etc.** Further, no va id ins-trument exists designed

to reflect changes in career options, awareness of career potential end/

iff- or career plans. Consequently, the majo ity of the project directors

were fprced to design their own evaluati n instruments or attitude

questionnaires. This situation was disad antagedus for both the

project director4 and the evaluators.. Fist, validating aviestion-
naire and assessingits reliability is a/c mplex,'arduous, end expensive

S

*Those completed as of this date.

issued at the completi,on of theMary BaJdwi
4.

**Several ofcthe projects are ionduc

-their own expense.

4

addendum report will be
projeCt.

ing long-term tracking at



undertakl tcg that requires considerable sophist cationin the rather
narrow area of testing. Second, with, a pre- and post-testdesign
even hmost reliable and valid attitude-measures frequently fail
to reflect changes in attitudes becauSe of "sleeper" effects or
otherorariables.! Eired en, reported\ettitude changes may not be
translated into.behavidral changes1,-Third, many different and
unva'ljdated self reporeinstrnments were used as dependent'
-measures; Far,all these reasons, the project evaluations or-experi-
mental outcomes cannot be 'considered efinitive.

, ,

Another factor limiting the Denver Research'Institute eval- !

dationl effort was frequently a less th.44 adequate design and analysis
of th experimental intervention. AlmOst without exception.the
pro 'e diregtoAs appeared very committed.to and well versed in women's
probl and science subject matter. Most, hoyever, did not have
extensive experience in pioject evaluation and/or experimental
probedures.' Given the, desire of NSF to produce "hard results," one
pbseible remedy to this situation may have been for the Foundation to , ,

provide guidelines'for data collection to the project directors or
to provide technical assistance in-their evaluation efforts.

A4t
The task of Denver Research Institute, then, has been to com-

pare "apples and oranges," e.g., different experimental treatment's
measured by idiosyncratic instruments which have no reported
reliability/validity data. Since the typical project did note result'
in,statistically significant results, the evaluation team had to

4 resort to more subjective judgment than proposed. Th,isjudgment has
cevered the outcomes, and impacts, project personnel and processes,
'and project materials.-

Methodology x

The information for the. evaluation effort was collectedseveral
.different ways Copies of'all the documents produced by project

personnel were studied. Site visits were made to moot of the projects.
During the site visit, the evaluation team interviewed available proiect
personnel, participants, role models and consultants. After the -

site, visit, the team completed the form outline given. inppendix B.
The form was slightly modified and sent to Project directors to complete
in order to verify the evaluation teams' perceptions and/or to
correct any erroneous conclusions, as well as to provide data the
team may hive omitted.

In attempt to "standardize" tht outcome measures of the
projects, the'evaluation team sent out a short dndependent "participant
impact surveyll-to the project participants whose names were provided

6'
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by the project directors. A copy of the postcard turvey and a sample
cover letter are'giveri in Appendix C. Thesurvey was conducted for only
five of the prOjetts, because the liSt of names was not available,
or post. treatment surveys were conducted as part of the project
Further,':the participants who responded likely represented a biased
sample. _Thereftre, 'the, results pi- the survey are' compared with,
the experimental outcomes and impressions formed during the site
visits in an attempt to offset the-limitations of- evhof.the three
methods of data collection. 7

ov
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CHAPTER II
PROJECT SUMMARIES' N

.
.

A. "Increasing PartiCipation of Qualifidd Women in tradAtionally

.

.

. ' .. .
Male Science.Careers" .

University of Kansas, Lawrence, Kansas 66045
. Project Director:, Waltdr S. 'Smith, Associate Dean of WoTen
Project Amount: .412;745
(Educational Level,: 'Secondary

, t

Proposed PrO4ect*

.

The project' was pro used to test the hypothesis that if college
. freshmdn women whb possess the necessary ability become aware-of the
barriers to participating in science- related careers and receiveparentel
and peer support-in their effort to overcome the barriers, then these.
women (the experimental group) Will enter t;aditionally male science
careers in a'significantly larger proportiqn than a comparison (contro.W.
group whichdoes not receive special'tieatment.

.

The subjects for this project were to"be drawnfrom women seek-
inga missidn to the University of Kansas who possessed high science
and mathematics, ability, haire taken high bchool science and mathematicp
courses adequate to pursue a.college.sciefice majoi, but do not aspire
toa science career (defined as one in which' males-constitute more than
80 percent of the practitione'rs). 'Two groups werettd be identified:
theirst, seeking,admission- in Fall 197.4 (the comparison.group) anti
the second, seeking admission in Fall 1975 (the e5tperimental group)'..
Each group- was to have 100-150 members.'

-Meriaberg of the experimental group and their parents were-to bt
-TinvItedto separate, concurrent workshops in the Spring of 1975. The
cbmpdrison group would not have access 'iothe workshops, the hoMe study

-- course, or to any other aspects ofthe instructional treatments. Both
groups were to receive the same post-tests, although the coMparison

,

.group would receive the post-tests one year earlier 'than the experi-
mental group,

c,

:The purpose of thesstuaent workshop was (1) to identify for. '

'each student as?ects of her own self concept which may inhibit her
choice of a traditionally male science carter, (2) towork in group
planning sessions to understand ways in 'which these inhibitions have

//

. 1..,.
*Many of the project 'aesriptiong. izere taken in Part from

"Brief Descriptions of 28 Studies and,UPe'rimentd1.Projects Related to
--Careers in Science for Women Furidedb the National Seienct Foundation

for Fiscal Years 1974 and 1975." Natio.dir'Sci,enee FoundatiOn, Atigust./
1975.', . - .,.

-.."-
4

' .s,
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`affected her career'choice a d to roaden therange of possible 0

career s.

.

eer choices for each participant, and (3) to show the tudents
..:

'how they can use,the University's resources to pursue a traditionally /
male science career. At the same time, bUt in.a-separate workshop,

-1- the paren.s would-be-introduced-.to possible realistic careers and life'
.,

. patterns for women and be given an'opportunitity to espVre hew career
aspirations for their daughters.

, . -- .

.
. .-

.
,

. . .
)

4 Following the workshop, the student participants were to pursue,
a home-course 'of,study wbich would build, opthe workshop ;s objec- -

tives. This course of study,'to be 'compleled before.the start of their
first semester in college, would yield college credit.

. -

8

0

The participants were to be encouraged to live in the same
residence hall during their first year in college, so that they would

. be able'easily to meet formally and informally to discuss problems,
provide mutual support, and continue to make plans to overcome personal
and 'external barriers to their pursuit of traditionally.tale science
Careers.

The two groups were to be compared at .the start and end of
their"freshman years. Comparistins would beTmade in (1) career choice,
(2) aua*eness of barrier9 which have impeded women's entry into tradiL
tionallymale professions, and (3) successin personally removing
barriets from entry into taditionally male science careers (e.g:,-
expectation of personal careerachievement, independence of spouse;

'ancrvillingness.to assume reeponsUllity). Using the same testing,
prdcedures, the two groups Will again be compared five and ten years
after the start Of their freshian'year.

)

.An a'aditionalresult of this pro4ect was expected to be'the
development of an exportable paCkaie bf 'instruction which could be
used by-other universities or by the high 'school's to increase the
science career aspiration4,of, th4kr-women students. Y!!:

, -

411 Conclusions and Recotmendations

- 'The workshops were conducted as planned, and appeared to b'e
successful in that more women in the expdrimentaL group seated they ,

were planning to put'Sue science- related careers,than in the,control
,group ftom the ye,4r hefore:(48.6 percent vs. 26.5 percent). These
results; however, cannot be considered conclusive because the second

'comparison group, those who were invited to the workshop but whp did
not attend also reported a similarly high preference for science -

_careers, .14addition, the respondents to the participant impact survey.
reported the highest.proportionochoosinvscience as a career and, currently
taking,a math or sciencecourse. Because the response to the'workshops.,

was generally positive, and because no evidence of any negative effect
were found,ehe workshops. were judged to be trobably-successful.

4
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_

1pconclusiods can be' reached about the "home study" course,
becatise of the small number completing it. However; the little data
.available suggest that. is interestIngand well prepared. The
evaluation team would like to see It utififzed and assess%d. ,The peer
support groups maybe more appropriate'for upper class women and-
might meet with b404-kr success if -structured around a task, e.., a
.tutorial prograth,.e'Stecial course, since these were not frequent0..._

. Ir
.

, or well attended.-

TheupattittioaaitAi0dged the modeli to be the mist effective
-component of the workshops. the evaluation team feels that the project
director;' a male, was also viewed as a positive foie model in thdt he
is supportive of womens' careers.

The workshop thaterials and home course of-studies are designed
as a self explQratiQn exercise and are complete and in usable forth.
The materials havea widespread applicability, for a wide range of
age groups, career preferences and for both sexes and could be used in

conjunctihn with a variety of, other materials. Consequently, the
evaluation team feels that the.limitekdistributioR should be expanded
into formal dissdmination activities.

Although the attitude bf the parents toward the workshop was
not evaluated Iiirectly, interviews With the participants led' the

evaluation teamto,believe that strategies including parents in the
career planning process may be very fruitful and should be explored

'"/further.

so.

Although the emphasis on perceived barriers Was dropped
because of the reaction of the women, the perceived barriers mere
recorded, When the'cbntrol grdup was asked to list the barriers,
the lack of educational.and employment opportunities in science was
the most frequelitly mentioned. However, when ranking a list of
barriers, the difficulty of combining a science career with a family
was the most prominent.

.

3
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B. "Science-Oriented Career Development Workshops for High
,School Girls"

0

Polidy Studies ii Education, New York, NewYork- 10017
(Grant originally, madA to Institute'for Educational
Development)

Project Director: Virginia S. Newton
'Project Amount: $65,193
Educational Level: Secondary

Proposed Project

In this project a series of career development workshops were
to be designed. The workshops were to be developed to Serve as a
model fOr use by schools as a whole paCkageor as separate units for
natural science, inathematics, or social science clastes. They were
to include two life:style Workshops, three*career-cluster workshops

' relating to three broad Areas of science, and one integrating work-
, shop. Five of these would be pilot tested in the first semester of

the 1974-75 school year in one school; All would be field tested in
the second semester in the first school and in a contrasting second
school.

Project personnel were) to include staff from Policy Studies.
in Education and Catalyst, a 'national nonprOfit Organization founded'
to expand career opportunities for college-educated women. They were
to work with associates frot selected schools`. Female and male work-
shop speakers would serd,e as role models. An advisory committee was
to function as a resource concerning specific content for thecareer-
cluster workshops..

Pe girls who participate were to be compared with similatly
selected nonparticipant groups with.:60 persons in each group. They
were to be at or'above grade level and possessing the potential*for
entering scientific careers. Only women were to be included in the
experimental groups, but met-rand women were to be contained in the
control groups. Pre- and post-instruments would be used to assess
initial levels and changes inthe direction of the predicted student

outcomeS. Formative evaluation techniques, used throughout the proj-
ect, weie to furnish information on the reactions of the student
participants, the school associates,' and the,workshop tpeakers.

The major compari the data analysis.were to involve
parttcipanti vs. comparison groups; grade 10 vs. grade 11;. non- .

coeducational vs: coeddcational school settings; and socioeconomic/
Eethnic-grouping. These majdr variables were to be examined in rela-
.. tion to such variables.as career'OriAntation, knowledge of 'scientific

fields, college and career preference's, and sex-role stereotyping..

The 'project was expected t result in a full description of
.,.

o

fhe,moael for use .n other'schools, a teacher'a guide, a compendidm .

.d
,

-15
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of resources, separate guides for the individual workshops,
career guidance materials, and a videotape to illustrate the work- .

shop process.

Conclusions and Recommendations
. .. -

,
. .

. , .

'Although no firm tonclusionscan be reached because of the
losS of a high ability sample, several planned control groups and
the' design of the internal evaluation .instrument, it must be con-

, cluded thatbhis approach was probably not successful and should
not he replicated until it is modified. That is; the fifial repdrt
notedoted that while educational and occupational Ispiration may have
increased, the range' of nontraditional career choices, inclUding
science, that the participants were considering,"decreased.

The role models were reported to be the most effective
component of the project. The project resulted in several in-
teresting observations about the nature of effective role models.
The participants reported that they Were more influenced'by the
'role models they could identify with; the younger, college and
graduate students rather than the accomplished ,professionals. It

wastalso reported that Participant interaction_with the role models,
in a small group, rather than formal presentatign; was the' most
successful mode of conveying information. -kb-vas-also observed
that,the job which the role4model held was unimportant,; her er-
thusiasm for her job washe criticaLdomponent: 'The younger°,

, women were more interestedin whether itywas-poss4ble to_combine
a career with a feamily and /hr alternative life-styles than the%
content of aimrticular-job,--,Fzinally-, the--participants reported
a preference for an ,all-female environment. Therefore, we re-
commend utilizing d wide /range of role models in an informal,
all-female, small grotip setting.

This roject documented the problems that may be en-
ecopntered in attempting to conduct aoproject within the Public
school system. Since all of the projects attemptingthis strategy,
met some obstacles, we recommend careful thought and planning.

' prior to implementation.

The materials for the project are complete and could be
used independently or in conjunction with other materials.- Little,
dissemination of the materials has occurred.

°
ti
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C. "Development o Educatil Materials .to Retruit-
Women Into Scientifid Careers"

Qugensborough Community. College; Bayside,
New ;Itqxk 11364

JProject Director: Dinahq... Moche, Department of

Physics , :

Project Amount: $20,129
Educational Level: Secondaryland College

..Propoted Project
1

t

. . .
,

.

Multimedia-packets (including slides,( written materials,
and an audio cassette) were to be 13r4pared 0 five living women

-scientists, representing a range of ages and diverse fields of -,

expertise. The packets were to concentrate on explaining the
research work the women are doing but.would'iritlude a small, ad -.

dition of personal data. Each woman"was to be personally inter-

''.121ewedby the Project Director.
f

-,,-*

. For evaluation, five selected educators in different
educational positions would administer a qUestionnaire before
and immediately aftiche use of the packets to-measure their
impact on, the'cogni and affective 'behavior of students' re-

garding careers in physical science.
. ,

Conclusions and Recommendations i., .

.. ..i" , .,

The project exceeded iEs contractual agreements (six
, interviews rathef than five) in the allotted_time period. The

package contained bibliographic materials of-six ontstandihg
women scientists, not representing.a continuum oP achievement,

Different ageand ethnic groups, as well as life-styles are
portrayed. The packet is transportable, convenient,' inexpensiye

and of average technical,quality.

The effectiveness of the package in changing attitudes
cannot be assessed from the design df the internal evaluation

and the data.analysies. Our impression 15 that the length is
not sufficient to alter existing career -gads. However, the

paCket would appelr'to beeeasily combined with any-other pro-
gram, and applicable to a wide range of age g;oups from junior

high, to reentry grout's.

Dissemination.activities-have been successfully

conducted, by the American Association of Physics Teachers and
the National Science Teachers Association.

17
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D. Treparation of'Apcillary Mater
tive Evaluation of, ipFilm on

Massachusetts Institute of Tec
Cambridge, Massachusetts 02 9

Project Director: John.'T. Fitc
Engineering Study

Project Amounl: $35,919
,

.Educational Level.: Secondary a

'als for, and Forma
"Women in Engineering"
ology

Propoea Project .

.,

The Center for Advanced ngineer ng Study at MIT has
completed the first v&rsion of a film omen in Engineering"),
,which -is designed to motivate Swung women in high school and the-
early years of college.to consider caree4r in. engineering. Pro- '.
duced in cinema veritdstyle, it-presents jpgineering students
and professional wore] engineers in school, at work, and at home.
_Showing these women in discussions groups, i the classroom, and
on the job,, it was'hoped,'would provide an derstanding Of en-
gineering, dispel some of the myths and, ster otypes surrounding
engineering, and,prOvide female role models. NSF,funds were to
be used for the preparation. of guides for stu ents and educators,
for a formative evaluation of the, effectiveness of the film and.
the'ancillary materials, .and for modifications of the materials
based. one, the findings of the evaluation. ,-

(e

, Center for Advanced

d College

*
13
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,An important component of the work was ta-be a two-stage
evaluation of the proposed materials. Two major purposes of
the evaluation work were to be:.. (1) t piovide feedback to the
filmmakers,and writers that willIacilitate and Strengthen the
development of the proposed materials;:end (2)eto document the
effectiveness of the materials when used in a variety. of
tings.

number o£, questions were posed to serve asa frame-
work for the Ivaluation study: )

1. To what extent does participation in the pro-
posed project broaden students' understanding'.

. of the field ak engineering--in terms of its
function in society and-ehe'range of career
oppdrtunities? ' , -.

...

. ,

, . .

ry .
2. What impact does.the film, the ancillary.

i materials, and related classroom discussions
have on students' attitudes and. concerns both
toward enginee;ing as a.5areer and toward the
role'of professional wtmen engineers, in
parficular?

18
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3. Do students develop asclearer understanding - >'r
of the skills and interests needed to enter'-
the field?

4. Are students better able to analyze their,
own abilities and interests in relation to
pursuing a career in 'engineering as a result
of having participated'in this program? Do

they demonstrate a clearer understanding of;.
how they might pursue their interests in this

To address these questions, MIT planned to employ several
complementary clinical and survey techniques to gather -.relevant
data. Interviews with studenti and teachers, were to be con-
ducted using a semi-structured format and open-ended ,questions.
Classroom obServations were also planned. Data collected by
these methods were to.be Used to illuminate quantitative find-
ings gathkred by means of written questionnaires. The ques-
t sires were to be, primarily multiple (forced) choj.ce in
foimat, a t ough they would also include a number ofopen-ended
questions. In the first stage, trial versions of the film,
student leaflet and educator's handbook would be tested locally
in a small sample of classrooms, (approximately five). During-

this periodthaevaluation instruments were to be developed
' and prettated. A questionnairetwas to be administered to

students each of the classrooms; several §tudents in each
clas'sroom and their teachers were to be interviewed; and class-
room observations would be made during the viewing and did-
cussion periods. .4t

usicins and Recommendations
O A

The film and booklet offered concrete usable informa-
about the, field of engineering, and the reqUirements to enter

the ssion.' MIT reported that:more students were'undecided '

abouticareers in engineering'after the film and class discussions
than before and more students reported they were not interested
,in'engineering careers. The outcome, then; was slightly positive.
However, because of the evaluation design,-no definitive conclu-
sions can be reached. The evidence seems to,indiqate that while
the materials are good, they are-not sufficient in and of them-
selves to alter existing preferences. The materials did, however,
increase the aCctracy of perteptions about the occupation and its
requirements.

The materials are probably .most appropriate for eleventh
_- graders and tenth graderS of high ability, since more twelfth

.44
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graders reported not. being interested

in the content!.
-They cdn'--be- easily adapted for a single tiass period, in any subjects

.
related to.engineering or career educattod.

Since the im-pression.made on,2-males by the film was not digcussed, the filmmight be most appropriate for career education classes, ratherthan science of,math classes. Thadissemination acilvitiesconducted-by MIT have been expensive 'and fruitful.

C* , The `final report by MIT *ndicatedthk
thef rna3,,e part-A.cipang8 expressed a great deal of

interest in_combining a career .
...with a family.

fact, it is interesting to note that agreater percentage thought that engineering Was appfopriate forfar wpmen.thanthought
that combining a career, and amily wasappropriate for 4lionten,'''

Recognizivng,'the extremely small amoUtt:of thoiey allocatedto the internal prOject evaluation, the evaluation team feelsthat development of a standardized
measurement instrument by`-NSF would be especially useful to these type of projects. Theapproach of

congruentlalidity used in this study Oise of dif-ferent instruments,
conceptually related to arrive ata conclu-sion) provided-a basis'only fora more general interpretationof results, and the.po t questionnaire linking ,"before I sawthe film" and "after saw the film" likely

confounded theresults.
.

_.

...The evaluation team would prefer to see a greaternumber of males included in the evaluatOn of such projects, sothe differences could be
conclusivelz.analyzed:1 ;' Specificallyalthough males were included in both theexperimental andtontrol groups, no differences by sex are reported.. It isassumed that either '(a) no differences Wire pretentl (b) the.differences were not ahalyzed

or.(c): the number of males inthe sample was too small to reli'bly shoW any difference.

20
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"Increasing Women in the.ScienCes ThrOugh an.Experi7 /

mental Mathematics Ptject"
University of Missouri, Kansag City (UMKC) .

Principal Investigator: 'Qr: Carolyn MacDonald--
Project Amount: $27;664 .

'Educational Level: 'College
Project No.: GY 11326

\
, R.Proposed,,Project

Thir ty freshman women entering UMKC in. the fall of 1974
were to be selected for participation in a project designed to

. increase, the number of women in the-sciences by reinforcing their
". Mathematical skills. Students were to be selected for their
potential*ability_to study successfully in the sciences. Selection
would be on the basis.of naLionally standardized test scores. The
group was to be divided-into subgroup's of'-those whd:expressed an

interest in science and those who did not. A11,30. students 14

were to receive a specially designed mathematics course eFlusively
for women, with individualized and group '6,1.1naeling, persdnal'

assistance and tutoring, - lectures, seminars, and field trips.
'Comparisons/were to ,be made between the science-oriented and
nonstience-oriented woMen on measures of achievement and satis-
faction..faction.. Pre- and'PoSt7test measures of attitude were proposed. .

As a-measure of project.effectivenessethe performance' of the
participants wou'Id be compared withstudents in other introductory
math classes. The experimental group of 30 was to be compared ,

'wi'th all students enrolled,in Fundamentals of Math.classes
,also with women only along the lines of academic performance,
prcife'ssed interest in 'science, and attitudinal changes during

-the-coursent-the year, As a. measure of the effectiveness of the
special course content and format separated from-the effectiveness
of-the teacher, a follow-up study was proptsed of- students who were
enrolled during 1971-73 and 1973-74 in standard sections- ,

taught by the instructor for the.eXperimentaIEbvse,
1-',

It was anticipated that the experimental project wou ld
provide informationon which methods are most effectivein the
classroom and-counseling situation and, if successful, would
serve as a model fox. other college projects designed to encourage'
able young women to plan'academic programs, in science areas. ?

Conclusions and Recommendations

'There were' severa l factorS that were simultaneously,manii-:
pulated with the experimental group that'complicatethe analysis
of the contribution of any one of these factors. The course was
team taught to'all women, used a special text, provided tutoring

_ .
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sessi3Ons, had a smaller enrollmettc.and different examinations'
(content .and format) than 'EH4S, control groups.: The only-valid

Measure to report.s the percentage of womenwho:elected addi- , ,

tional math classes and went.ontinto calculus. Witortunate/y
comparative information is not complete on this measure and the
institution wOuld noreldagegrades in calculus. However, doi:14,

informal mechanisms it can be reported' that 66 percentage of N
women choosing subsequent math courses was higher than the

....,

control and compared to previous years was significantly
higher" e'ther men or women.in standard sections. :.Incif#v,
theevaluators' participant impact survey indicated_that.mord
women had decided on a science career as a result of the course
than in any other 4 the, pr.qects: Therefore, the project was....

judged to be.ProbaSly effective. 'TlIzIki.g comparison of 'the iapact .
-,

of the course on science-orientee.p6d non-science-oriented-. ', ,.

t
women went dhreurted, 'and aggregAE reports on percentages
bf women in science career did not permit the examinatiall-of

this phenomenon. - ei .

High on the list of attributes favored by the partici-
pehts was the all-female environment (particularly for the
older woman) and the supportive nature of the envirbnm4ht as
-perMitted-by thesmall.pupil to teacher ratio.'. iteis, however,
difficult.to,sort out the most effectiye element's. Obviously,

some of the factors that contributed to participant sat-isfattion- ,

cannot be used routineiy"iin math 0.asses. It would'be impractical'-

to have all classes of men or women students only and feW
schools can afford to cut,normal class size in half andat.the
same time assign two instructors and a tutor tofreach clads.

However, the supportive, can-do, atmosphtre can belieplicated
on an extensive basis a"tvno cost tothe institutions. /Until'
that time the lower teacher to student ratio and the.speciaj ,f

emphasis on helping women to reach their own levels of com-

petence through elective all-female classes appears to be a :

helpful situation.

22
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F. "New Opportunities'-fOr Women Chemj.sts: Recoveilig
Lbst Skills"

ROsemont College, Rosemont,'fennsylvania
Rrdject Director: Suzanne P. Varimbi
Project Amount: $34,043 (Two years)
Educational Level: Post-Baccalaureate

Proposed Project 477

The purpose of the proposed project Was.to.(a)-ideniifyi-
locate, and invite the participatioh of women college gradpates
of the years between 1959 and 1968 whose major subject was
chemistry but who ,had not wo ked as chemists since 'their grad-

uation and would cdhsider fu 1-time employment if their knowledge
and skillS could be brought p to date; (b/ offer aNyear of intensive
contemporary laboratory work,\supplemented by adequate review and
updating In chemical principles in a lecture aftd seminar. setting;,
(c) provide a working internship in an individual laboratory; and
(d offer career guidance and placement with suitable employers
upon successful completion of the training. '\

. 31-te project was to be evaluated -in to s of (a) the
participant's satisfaction with the training'pr gram, (b) the
success of, the program in placing, participants-with chemical
industries}, and (c) the satisfaction of employers\With the part-...

dcipani`'s training as demonstrae d by her performance after A
period of employment._ The projec was funded by NSF, for

- $34,043 wish approximately $11,000 additional of marching fUnd,
$7,400 Of which camefrom'industry 'n the form of consultant
servP&V,andvisiting lecturers:.

<-\\

t

0 Conclusions and Recommendations

Although this type of program is iecessary to update .

'skirls, tlie project was not highly success, ul ifAisured by em-
ployed participants. Of the 11 women comp 4ting tRe Course;
over the twd year period, only two currently have full ern-

ployment;'three are in full-:time.graduate sc nol, S.470, are, currently

seeking, employment, and four 'decided not, to s ek employent..
,Both employed women, however, have been high] complimented by

;
.

their employers; and ,psemont is continuing th program.

.%-

The women-participants reported that the paid internships
were valuable, as was the supportive, all- female environment. The
seminar,tessions were more important when help '

'iessions.than as the- information sessions. 'iThe car&bi'guidance
.and'placement activities were minimal, taking only about .tWo-
hours.-, P
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The evaluation team recommends the exploration of several
-modifications that might Increase the number of employed perti-
'cipants at the termination of the projpct. One modification is
nbt.funding this type of project iftan area where the unemployment
rate is.high and likely employers are laying off workers. The
prbject can result In dual problemS-of (1) disappointment to
candidates and (2) backlash among other worker's: A job market
analysis should probably precede the initiation of'projects
Where 'there ig expectation fdr immediate emplOyment. Secondly,..
it maybe advisple to concentrate on underemployed women and '

providethem with stipends.- These could be in, the form of
either on -the- job - experiences, such as the program the.Food and .

Drug Administration is conducting as part of their affirmatilie,
action program, or attempting to recruit women with bachelors
degrees in Science currently employed in clerical,or ales jobs
to this tYpe.of 'program.. Finally, we are- convinced tht these
women need additional psychological assistance_to successfully
make the transition to4emplqinent,.and we recommend comp] mentary
intensive use of Workshops, 'seminars, to assist these women
in examining and overcoming tb-Ex obst Iles nd probleMs related
to employment.

19
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G. "Becruitin. g Women to Engineering Careers'

University of Oklahoma, Norman, Oklahoma 73069
_Project Amount: $10,912*

Project Director: 'R.'Leon,Leonard; School of Aerospace,
Mechanical, and Nuclear Engineering

Educational,Level: Secondary 'SchOol.

al>

6.

'proposed Project

A

The project was proposed to test the hypothesis that even
a brief (one-week long) experience ac engineering.schpol for high
school women would provide more information and stimulate more
interest in an engineering career than a more.traditional deluge°
nailing." The residential seven-day program was designed to present
50 young high school women with an understanding of whatthey might
do as practicing,engifTers and as engineering students. The pro-
gram planned to include presentations by practidingwomen engi-
nditirs, discussions, tourg, and experimental demonstrations by the

various academic departments of 'the College of Engineering, as
Well as participation in a "hands-on" engineering project; There
was no cost t9 the participants other than a.$15 application fee
and the expense-of transportation to and from Norman:1r

The, participants were be selected from those who had
completed at least theiK.sophomore yeai in high school and who
had diverse geographie0 and socioeconomic backgrounds (in order
to both attract a cross section,of women into engineering and to
test the generalizability of the results of the-,planed,inter-
vention).' Media publicity and a follow-up progTam were expected
to aid in spreading the influence of the program. The accompanying
recruiting effort Was expected to serve'as a focus of interest for
the women currently enrolled in engineering at,the University. By
serving in the recruitment and folloW-up, and as project leaders
during the residential program itself; it;was theorized. that their
own interest and-enthusiasm would be strengthened. 4No methods for
evaluating the extent to which this r9Anforcement ocpurred ware,
proposed.

.
. , .

0 e,..P

. Ealuation measures were proposed for thd partiei ants .

and for a control 'group composed of girls who applied fo but 4
did not attend the program! Questionnaires were to be tised-td
estimate the impact df the'program on career choices as well ae.'
on attituAs toward and knowledge about engineering. The evalua-
tion was also expected to'ineasure the attitudes andenowJedgd of
teachers And parents.' , '1,

*Plus 'matched funds from Shell Oil Company.
o

O
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Cohclustons and Recommendations-. s

,,As an. ternative to.deluge mailing or high school-career
day talks, the week long seminar was probably.effective in pro=
viding'inbormation and encouragement to the young.women involved,
since,a grtatet.number of the.exp imental'group reported planning
an engineering career than in th- control gfoup. e

L4
The recruitment oc s.appear.tO require improvement.

For one, thing, minority part pation, although-propoSed, did
not materialize,and the participants were exclusively white -..

' middle class. ',Although fhe high ability and highly motivated 1.

;youngster are more easily identified from within this-group,.
no efforts were observed to broaden this:participat*on.- f

. .

The $,15 application fee, certainly modest enoUgh,fdr
a week long residential program, may have been aproblet since:
it Was not at all ClearOatc.,all applicants Would be,accepied.
A $5 processing fee to ensure genuine interest Plus a $10.regis-.
tration,fee, or-simply the promiselof returning the $15 to un-
successful applicants may have been more satisfactory.. As ob-
served by one participant, the routine inclusion of freshmen
and sophomores would ensure or opPertunitiesfor.selection

,:;" of the appropriate c011ege'preparation classes.

From the responses -to the Lectutes and to the hands-On
,projects, it seems clear that succeeding seminar's should minimize'
the forier and ,continue to strengthey& the.lateer,:r -Of particular .

interest is the observation that most of.the participants ap-- '

. preciated the career information provided a.S7-being the major
stfbnkth of the prograrj -even though they dnjoyed other more
unique aspects of their experiende. We'recommend special-attention
td control groUp4procedures in projects, designed to provide an', ,

informatfbnal base for future programs. That is, many of the
. projects share OWs.difficulty in obtaining an adequate com-

. ,

parison group; consequently, no definite conclusions can be
reached. We would encourage an emphasis on evaluation'rather
than implementation in these R &D projects; e.g., the appro--
priate controls should be retained even if it reduces the* number
actually participating in the treatment.

1
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H. "Research Introduction to a Scientific Education'"
GouChTdr College, Townson, Maryland- 21204

PrOject Amount: $69,581

-Project Director: Barbara Long, Department of Psychology

# Educatidhal Level: Secondary

Proposed Project

Project RISE tested the hypothesis that women, high school
_ern:dents who are involved in meaningful college-level scientific
problem-solving activity will develop' greater interest in and
more favorable attitudes toward. scientific careers than theif
classmates who-do not have such an. xperience-. This hypothesis
was derived from research and th ry,in social psychology which,

indicetes.that participation, role-p ing,and public commit-
ment are,effective'agents of attitude change. SlOcial

tation, social reinforcement, and identification-witi9 attraqive,
andopowbrful models are believed to be the 'social.processesOkhat
operate in, the experimettal treatment in order to promote changes
in the experimental subjects.

Subjects were to be selected at random among.thOse female
high school juniors,who scored at or abdve the 75th percentile.
in grade level standardized'achieliement tests on the basis of

national norms and were to be assigned at random to three groups,
each of about 60.sUbjects. .

The experimentalgroup and two control
groups were to be tested initially with four dikferent instruments.
The experimental gilacrwas'then to undergo the experimental treat=
ment, which was to consist of a 'free four-credit course at Goucher

'College. The course was designed to be an interdisciplinary intro-
dUction to scientific research, and was to involve-the student in
detgrank, scarrxing out, and evaluating an independent research

, project. s\

At the end of the course, the; experimental group and both
control gr ups were to be tested With the same instruments used as
in the initial testing. It was expected that the.Axperimental
end.first .Control group would not diff4 in the initial testing,
but that in the final testing the exparimental.grOup would be'
higher in interest .inand'ettitude toward scientific careers
thanit was in- the initial testing, and higher than either, control
group,in,the final testing, The change in the experimental group
from initial to final testing was also expected to be significantly
greater ,than the change for the first control group: A- longi-

tudinelfollow-up consisting of a questionnaire.about career plani-
was expected to be carried out in the spring of 1978.

f
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Conclusions and Recommendations

Because of the significant;, although perhaps temporary,
resulting dedrease of interest in science, it is reFommended that
thib format not be 'reused unless alterations are mspe. The "basic.

, research " .format might be used more effectively With
ity or college age women. 'This recommendation, given in the
Goucher report, is in paut due to the fact that therglwas-a-posi-.
tive correlation shown'betWeenthe gradt% in the course and their
ratings of the project. Further, both comments from the partici-
pants reported in the project report and interviews with the DRI
team, some of the young women'failed to grasp the concept of
researcW and the work appeared c5 be beyond their ability.

'A. more flexible and concentrated schedule might be used. .

The fixial report noted thatthe one week interval period .appeared
too long to keep sustained interest onthe part of the young women.
The two.hour period did nbt allow sufficiefit work to be-done by
the instructor and teaching assistants. For example, in the ,,

ybiology.experiments, recordings on the crabs had'to be made every
day. Consequently, the students could not participate in all
phases- of the research. .

Highly motivated. students might be used exclusively..
Although mpst of the students were somewhat.interested in science,
there was some indication-that the students were encouraged by
their parents to, attend because it.offeredfoui college credit
units for free. Consequently, both the girls and the parents in
the upper middle class community saw the program as a-practical
matter. In some circumstances, incentives, when they serve to
draw inappropriate populations, may no; be advisable.

The project uight.be more effeiotive if the students
' gotten to know each othdr. As far as theevaluators could as-

certain, few of the women made friends wish each other during-the
. project. For those interested 4,n-pursuing science as a career,
friendship with otherwomen.may.provide some peer support during
,work for atypicat.goals.

.s"
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I. "Measuring and Improving,Awareness and Attitudes of

Girls ToWard Engineering"
Michigan Technological University Houghton, Michigan
PrOject Amount: $26,000 0931
,Project Director Clyde E. Work, .College of Engi&ering

Proposed Project

*
The' purpose 'bf the project was to explore the level of

'knowledge and attitudes of eighth grade girls regarding engi-
neering. Specifically, the project was intended to°answer the
following questions: (14What level'of awareness do eighth= grade
girls, their parents, teachers and counselors have about the job
of an engineer, placement oppqrtunities for an engineer, and op-
portunities for women in engineering? (2) What attitudes'do
eighth grade girls, their .parents,teachers, and counselors eX7
hibit toward engineering, and women in engineering? (3) What

effect will contacts with women engineers,' information about
engineering and experiences with engineering-related activities:
have on the awareness of and attitude toward engineering of
eighth grade girls from various types of schools? (4) Which

method(s) of introducing.informatiqn'about engineering is (are)
most cost-effective in Improving the .awareness and attitude of
eighth grade girls toward engineering?

The project was to involve eighth grade girls from three

different Michigan schools: one in the sparsely settled Upp6r
Peninsula and ofte each from, the suburbs and inner city of a large

metropolitan-.,area. The eighth grade girls in each-high school

24

were to be divided into five groups ofiequal size on a random

basis. One group was to receive (1) lectures abOut engineering,
(2) discussion with women engineers,, (3) audiovisual, and (4) printed
Plformation about engineering; a second%?roup was 'to.(1) perform

"hands.-on" engineering-related projects, under the guidance'of
women engiqeers, and 42) to receive printed materials about eng-
ineering; a third.gr6Up was to receive printed information about
engineering without speakers or projects; e fourth-group was to
be contacted only through printed information provided to their
parents; and a fifth group (controls) was not'to begiven any
special information at all during the experiment.

The changes in awareness arid attitudes of these girls with' '

respect to engineering were to be used to measure the influence -

and cost-effectiveness of different information dissemination

methods. The awareness and attitudesof parents, teachers, and
dounselors were to be surveyed using questions similar _to those

asked the girls but'appropriately worded for4theirxespectiVe:
roles.,

dr,
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Conclusions and IWO endations

- - ..00

It was very difficult- assess the outcome because of
he_gature, formatingand analys s of the data. However, it
seems to be a fair conclusion th t noneof the treatments had a
significant' ffect on career *ice. Several interesting trends
were noted. Firsd,-,the treatmknt seemed to have positiVely
affected girls already interested/knowledgeable about engineering,
and to have negaElVel)i affected the others. Consequently, we
recommend'concentrating on those women already interested in
the'field.. The mailing did;hot produce any significant
effe6ts., Although a-slight effect of the hands -on' projects and

'--;mi-role model presentations may have been present. This trend may
suggest xtilizing long periods of contact-And /or more intensive
treatments.

The project was well conceived and extreMely ambitious
And could have provided a great deal of information-about effec-
tive treatments.. However, the funding was'vrqbably not adequate
for successfUl impldmentation.

the

were again encoun-
tered in attempting to work in the public school-system that may
have mitigated the possibility of decisive findings, but the

'evaluation instrument--u,s-ed made-it-impossible tbsdiscern what
the findingS were. Because of the good conceptionbut-in=
adequate evaluation, the evaluation team strongly recommendt
technical assistance to similar_projecff-.

_
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J. 'Workshop for Guidance Personnel: Engineering and .

Science Career Opportunities for Women" .,
Michigan Technological University, Houghton, Michigan
Project.Amount: $31,500 49931
.ProSect Director: Clyde E. Work; College of

Engineering

.

4,1 '' ..,F ProposedProiect c

4' ) 0 . .
The objective trfOhll.project was to examine the following-

three,guestions:

° .

.
..:. l' .

,

. Can the awareness and attitudes of counselors
,<,, )44W and secondary school teachers of science and

.
../.. -...:,-/ .,,.

,'-'= mathematics toward scientificand technical .i ..
. V

careers for women be improVed by conscious

)
.. -

. treatment ?. . 0

\
2. Howpuchimprovenlent in awareness and attitude

4

.

can be achieved in a ishort period of time?

I. Whist changes in behavior will result from the
anticipated changes in awareness and .attitude?

The mechanism that was to be employed was a two-week work-
shop. Thirty-six"participants were to be selected to fdtm six
project groups, each consisting of four guidance counselors
(three from high schools and one from a junior high school) and
two teachers of science and/or mathematics. Distribution between
males and-females-was to be based on the proportions in 'the
counselor-and. teacher populations of Michigan. Participants were
to be chosen from schools within about 500 miles of the workshop
site toinitize transportation costs.

The program was to consist of,about seven half-days of
presentations by outside resource peon 1e and discussion of the
fields th4y dAscribe and information they'present,' five half-days
of field trips, 'five half-days,of group project work, and three
half -days of planning and project presentation and evaluation.

) In the project phase of the workshop, each group was to Choose
An approach to follow in presenting information,to,students in
grades 7 through 12; o critically' evaluate existing materials,
to recommend'changes and develop or revise some materials; and
decide &Ca strategy for 'usingthe materials.

,

TWmeasure changes in awareness and.attitddes of workshop
participants an evaluation instrument was to be administered at
the time of application to attend the workshop and again at, the

0.9

A.
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I

'end of the workshop. Changes in behavior were to be identiTied
by use of a second; less formal instrument to be developed by the
participants themielves during the workshop. The instrument' was to
be self-administered at the end of the school year folloWing the
workshop, and it called for judgments about the extent/to which
certain overt behaviors related to career gUidance changed in the
.year after the workshop as compared with the year preceding it.--

Conclusions and Recommendations

The approach df workshopsforteachers and counselors
appears to have been successful and should be replicated. The
evaluation team feels that the leverage and tipple effects in-
dicated by the diVerse and extensive efforts on the part of the'
participants in the eommunity the.following year may make it
an effective mechanism to encourage women to choose science-re-
lated careers. 'Since some of the people incorporated the work-'
shops with theii0Vacations, cost-sharing arrangements between
the university and the participants might be investigated. This
would alsollset up)a mechanism whereby the university hosting
the workshop would benefit. Consequently, it-may improve the-
ch"ances-qbr continuation without additional federal funds.

maybe possible to Convey the same infOrMation in
.

a Ishorter period of time,,ie necessary, and it may be more cost-
effective to convey this kind of informatiOn to all school pet-

bn the'job.

Some of the group projects generated at,the workshops'
proposed means 4f sharing,this information with parents through,

'PTA programs., etc., as well as the young people. -We feel. .

these approaches deserve exploration, e.g., the workshops currently
designed for the young womencould also be presented at parent/

41.
teacher functions.
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K. !Tromoting'the.Exploration or Personally Relevant Career

Options in Science and Technology"
--The American College Testing Program %

. Project Amount: $49,794

Project Director: Dale J. Prediger
Director of Development Research

Educational Level:' Secondary
sl

28

Proposed Project

This project proposed to focus on ninth and twelfth grade
girls who'had not-previously expressed an interest in a career in

science or technology.. The primary objectives eere.to evaluate
the effectiveness of replicable procedures for stimulating the
exploration of, preference for, and planning toward.Science/
technology careers on the part of%girls possessing personal
characteristids assumed to be compatible with such careers:
The secondary objectives were toidentify the perceived barriers,
the information :needs, and facilitating factors related to the
consideration of careers in science, as identified by girls with
high potential for-such careers. 'The-project proposed two dis-
tinct studies: one tor ninth grade girls and another for twelfth

grade girls.

In the ninth grade,stu a sampleo 36O academically
capablegirls in three higa schools were to be stratified accord-
ing to occupational preference and educational aspiration, and

,
thin randomly astigned to experimental and control groupS. The

experimental group was to complete a nonsex restrictive interest
inventory and subsequently receive a report of results that ident-*t
ified,specific job,families related to the individual's expressed
interests. A second stage treatment was to'include grOup dis-

cussions. of career planning aid and procedures.

In the twelfth gradestudy 1,000 girls not planning
college major in science/technology but having relevant academic
potential were to be identified from among the 1202000 college
bound girls taking the ACT Assessment inOctober 1975. All

subjectp were to receiye score reports including a section relating
`their career interests to college majors and jOb families, and
booklets 01 educational an vocational planning. Five hundred
experimental group subjects, divided into low interest and high
interest groups, Would also receive two mailings that noted-their
potential for science careers and encourage their exploration of

such careers'by providing related information:

The prAject was expected to provide statistically evaluated
and generalizable evidence concerning the effectiveness of'a
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.ionsex restrictive interest inventory, and other interventions
' kor stimulating girlst.exPkoration of science careers. Outcome

. measures would include amount .of subsequent career exploration,.
changes in Career preferences and plans,'and,enrollment in

'

'-
.science-;elated courses. \. / , 1.
.

.,.
e:,,..

Conclusions and Recommendations

(
. t,

This study indicated at mailed material, in the absence ,c

of other interventions, is not sufficient to change the careei
-preferences of high school seniort The 'same must be concluded "

regarding the 'unisex restrictive l'Eventory and class discussions.
In sum, while such interventions may be good, they are not enough
to counteract:existing beliefs and mores. Therefore, the evalua-
tion team feels they may beSt be used in conjunction with more
intensive interventions, or with women already expressing a pre-
,ference for a science-related career.

Because of the design and analysis, the outcomes of, this
experiment were conclusive and were reported with standard
terminology. Since conclusive outcomes were the exception rather
than the rule in this set of experiments, the question is raised
regarding the relative efficiency of funding researchers wjth a
-background in expeiimental design rather than persons in other.
disciplines.

I

Because of the interesting`differences reported by AdT
perceived barriers between the ninth and twelfth grade girls,
we recommend a study of the perceived barriers at the time they are
perceived rather. than in-historical retrospect. The materials
used in this project were excellent and should be replicated
where possible. The Assessment of Career Development appears-to
be a good' vocational interest test and we would recommend its
usage in other projects. The booklet Women in Science and
Technology: Careers for Today and Tomorrow is awell:prepared
document that could be incorporated into a wide varietyof:other
'career education programs.

a
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L. "Increasing Womtul in Science Through Reshapinf-Role,
Perception

Mary,Baldwin College, Staunton, Virginia 24401
Project Amount: $99,681.98. ,

Project Director: ,Donald D. Thompson, Department of
Psychology

q-EducationAl Level:. +College. .

4

Pro'oseu Pro ect'

Mary Baldwin College--in cooperation with Hollins_ College,
Randolp -Macon Woman's College, and Sweet Briar Coilege--mill
conduct an experimentakpioject designed to determine whether More
collegd women will choose careers in science if their role per-
ceptions are reshaped. Based on surveys at these WomenYs colleges
and an current literature, hypotheses have been made that more
college women will choose careers in science i4 there are women
role models'for them to emulate; if informatiori_about career

_ options is made available to them through impro'yed counseling;
and if they can be assisted in .developing self-confidence as
women scientists through experiential learning.

,.

The modes-of attack for the problem will $e a program-for
Atudents consisting of counseling by a person trained in evalua-
tion (Mary Baldwin College); seminars featuring successful omen
scientists (Hollins College and Mary Baldwin College); exposure
to a videotaped package on science careers (Hollins College,, Mary,
Baldwin College,and Randolph-Macon Woman's College);and a variety
ofinternships in scientific careers (all four colleges). 'Evalua-
tion will be made by.analyzing the results of tests bn attitudes
toward science and scientific careers given before and after the
project at the four colleges, and by cross comparisons of all'four
colleges.

30

4

-

,The,resulte Of-
cthis project should be useful to the Whole-

educational community and in particular to, liberal arts colleges
that aay wish to- start similar programs.. ,

Conclusions:arid Recommendations

The prdaect is not:yet complete.,

0
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CHAPTER'III

PROGRAM OBSERVATIONS ANDtCOMPARATIVE ANALYSIS

1*- 7

Although'aimed at science- related careers, Mkny of the reccim-'
mendations of this report, especially at the primary and secOndarY.!
school levels, apply equally to all nontraditional Ton, especially
those that are highly.technical: Therefore, the authors feel that
the same;recommendationsm(ay apply to many interventions des ignedto
increase the awareness of women regarding employment alternatives and
options and to increase their participatiqn in many nontraditiohal
careers.

The projects'deacribed in this report were aimed, i n'general, ' 0

at motivating and reinforcing decisions to enter professional carders
in science, for preparing effectively for those careers, and for_
removing barriers to the attainment of those aspirations. All of /4

the scientifiL and-engineering positions described in the mate'riali,
developed by these projects required at least a college degfee dand

m9st required advanced degrees including adoctorata. On the whole,
those women receiving doctorates in science-related iialds are
productively and continuously employed, and salary differentials

.

Oetween men'and women is less than men and women with less education.
That is, it appears that a Ph.D. may be\an "equalizer.' -Since these
women may also serve as visible examples ol the employment patential

.

of females', thy may serve to increase the 'aspirations, of other equally
4' talented women. °Therefore, it would seem desirable to increase the

proportion of women in-this category. Since the Irpcompendations may,
only apply'to a small-number of,women, they are treated independently
in this reports The recommendations' incorporate \the evaluators'
observations, derived from a coMparative analysis of the projects,

Afe and should be considered as hypotheges to be tested since definitive
,conclusionsc9uld riot be made from the present projects.

O

1 4

l . Although this report has concluded that there is.prbbably
a higher success rate to be expectqd by funding programs for high

t ability, highly motivated groups, and has-recommended concentrating
on teinforcement programs for these people, there is no evidenc,e,
that the need is not greater'among low motivation, low:self-esteem '

groups. 4ssuming these groups are larger, it is Vossible that the
potential(output would be greater even though 'the "Success ate"
may be lower. . .

Moreover the 'consequencea-Of adequate scieuce.and mathematics
backgrbund and awarehessof broad career options may have widespread
impact on women in the society. .For example, comprehension of pathe-
matic'and scientific principles may serve to ";demystify" aetechnologi-
Cal environM and decrease a sense of helplessness and lack' of,
self-confidence %Further, the acceptance ot nontraditional career
options, even for those not choosing to pursue them', may cx.e6te.a more
'supportive environment for those who do chbose them.',

A

0
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-Finally,ia number of nontaditional nonprofessional science-

,
related fpbs exist- which, for many wopen, would represent both economic
_ant, social benJf c: electronics-, video-, sound- or flight-technicians,

.4
').,COWUter operators highly skilled labor, etc. These are jobs that

reAuire'science-ori nted'preparation and contribute to the emerging'
role of women as prQa ctive partners in providing highly specialized
support skills in a to hnological society. Althoilgh these positions

:4..do not Usual1y require °liege degrees or the same high degree of aca-
demic learning akility, ey do require early exposure and commitment,
continued encouragement, a d special training. They represent improved
ell-flings and more'respecte skills than many traditionally female jobs.

For these reasons it may be ust as desirable to 'increase the
number- ofiwomen participating in these careers. Recommendations con-.
cerni'ng career education progranis are given separately in this report.

7-1Teentry'is a critical ar *for increasing the participation
in science - related occupations, e. ., many more women are.qualified
for these occupatiqps than are currently employed in them. For exam-

. ple, the Scientific Manpower'CommisSion repoits that.women.earned
about 35 percent of the bachelor's deFees in matheMatics between 1948
and 1973, 25 percent of the master's degrees and 10 percent of the
doctorates. Far fewer at each degree level are employed, and the-under-
employment. appears to increase as the level of degree decreases.
Approximately 87 percent of.the Ph.D. reCipients in math are employed,
but only about 28 percent of th.s,,master's degree recipientstand'aboun
31 percent of the bachelor's ripients are working in math related
occupations. Similarly, .the pool of women qualified to lie, employed

0

as chemists is about 20 percent the total pool, 'but:only about)8

percent of the working chemists are female. The percentage of
working Ph.D. recipients may be higher than that of lower degree
recipients only because a greater percentage of them are continuously
employed.'

Clearly, underutilitation of females in the economic sector
is a widespread problem. In fact, in \iiew'of-the pool Of qualified
women, it may he more imperative to address the reasons resulting in
their underutilizatiOn and to develop remedial interventIons than'to
encourage more women to prepare themnIves,for these careers. Con-

sequently, reentry programs, de'igned,to meet the specialized.educe:
tionaLand emotional needsNof all women, professional or not, are
discussed in a separate section.

c
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A. Professional Careers--Obaer, vaH.ons-From the Projects

Among the objectives,of this contract was the examination of
the results occurring across proAecta in order to isolate observable
patterns by the type of intervention, types of materials, age groups
and other variableaefhat might have relevance,in the implementation

,

1/7

of sipilar projects. Ais analysis may be called program strategy
analysis or comparative analysis.

.
.

Unfortunately, none of the projects proved to be effective as

juAge by rigorous statistical methods, either because of the problems
in design, control group implementation, and outcome measures, or
-because the treatment actually had no effect. Therefore, the evaluation
team apployed a."preponderance of evidence" criteria for jpdging the
effeckiveneas of a project. That is; some combination of the statis-
tical results,, *her flondesign outcomes such as experiences with a
roughly comparable group, the opinions of the participants, and our
own impressions was used to judge whether a 'project was effective.
Under these conditions, even if''success" was indicated, no causal
reason for the success could be determined. Consequently, commonalities
betwedn the more successful and less successful projects were explored.
Because of the experimental limitations on the conclusions, these
observationa should be treated as hypotheses. to be tested, and neat as

recommendations.

Even when st4istically:significani resultg were obtained by
the experiments, these were frequently difficult to interpret and

place in perspective. The difficulty was encountered under several.
circumstances. First, frequently.a multitude of items were used in
the evaluation instrument, but only &few items were significant.
Further, when a yariety of outcome measnLes wereusn, some of the
'significant outcomes may

4
have been interesting- and/or beneficial,

.

but not directly relevant to encouraging women.to chooWgpienge-related
-qtreers. A third difficulty was when different "control" Iroups
indicated different results, sucas with the University of Kansas .

st4dy.
A.

"A fourth difficulty was tRe probable Hawthorne effect, where'
the novelty of the intervention may hAre skewed the results. On the

other hand, multiple year projects (University of Oklahoma) were.diffi--
cult to analyze because the effects may have been cumulative and not
directly related to the segm4nt that NSF sponsored:

Therefore, th ±ndicators used to estimate, effectiveness,

were at'he'st, only glob 1 measures, frequently not conceived of as

part of .the experimen al.design. Condequently, the reason for the

outcomec9uld not be'conclusively determined. For example, the special

math course at UMKC appeared.to,be effective An. encouraging,women to
take subsequent math 'courses. Howeyer, the compafison group were
those taking math courses the yeai before, and those taking a dif-

ferent math course the same year: Therefore,'the interest in
mathematiL might be attributed to any of the following: (1) the

38
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actual'curriculumn (7) the method of instruction, (3) the'addi- ;.,.

..tipnal tutorial help, (4) the all - female classes,. (5) the.influence
,,

'-of-the 2instructOts,*(6) the "Hawthoine" effect,. and (7) the'dif- r

'terentes in. the population that would. sign up for the-cdurse.
....

.

-.,..-- The projedts'are desCribed in three "tables. Table 1 breaks
,

,

downthe.11 projects'by the-age of the participants; the- sex of thel,

partidipants, :the types of treatment, and whether the treatment was
'ai./Aiable'at..4,ifferentjntervals (spaced), or,given all at one time-

'.(Ma4sed). Finally, taLhe outcome of the experiment is given.' Table12.

1,1St4 the products of each of the projects, -and their potential
--applicability, and Table 3 contapls d rough estimate of the /cost ! .

. t,

to-xeuse:that particular intervention and'. a subjective. assessment
, -4

-',of its effectiveness. , -

.,

'1:.. ....; .

. . , The subjective assessment regarding the effectiveness is

% ,reported iF thre4 categories: probably effective, no effect; 'and '

.. possibly a negative effect. . s.=

.

, . .

The special mathcou'ise offered by .the University of

'Missouri at'KansasCity (UMKC), the workshop. offered by the

'University of"Oklah9ma,and the 'workshop offered.by Michigan Tech

.for counselors and teadhersand the workshops at the University'

of Kansas appear to, represent the most viable strategies.' UMKd"

reported a much greater percentage of women taking subsequent math,

courses,',although no true control group was available forStatis-

tidal oomparisod. Similarly, -the University of Oklahoma_Workshop

repoed'a higher percentage-of,women-reporting tlidt they would"

chdose an engineering major than.a noncomparable control stoup..

.The participants in the University of Kansas workshops reported .-.

More science majors than the yeai.before, but'about the same as-the

,control group.compoied of individuals who, were invited to the work-

shop but did not att.dnd.''The counseloisiteachers workshop, tpOnsOree--

by Michigan Tech, reported a consistent; but.slightf increase in"

awareness of engineering. as a cafeer.for'mOmenOnd reported increased'

activities regarding-these careers on a,fori that the participants

devised.. Consequently, the commonalities 'between these programs,

`that ma.. have been sudcessful.are discussed. . '

,
Ar-, The ACT restrictive vocational- the'm

.
IT

__.
v, film,.the_MichiganNech ptogram for .students,,Queensborough's

Oassettes.and slides, and RoseMont's preigramto update skills -.--

*
.

.

reported havlpg little effect wfigp used at the primary intervention:

,RoaeMontyas fndluded'in this zategoty because,aithe'tide of the,
_

4report, only of the Aeleven partiCipants lied tainei jobs
_and'this appeared,tobe about average for women making some active

effort to get them. Gduchei and Policy Otnaies'indicat0-that-
iggirproject might havehaea negative effect on the.Patticipants.

Commonalities between these projects are discusaed.

. .

-- -_ Some of tile comm9nalities,We observed 'and areas Wheie 14e
. . .

recommended Iurtherinvestigationare_as_follows-..
. ,

. ,

Avir-
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, TABLE 1

'1* PROJECT DESCRIPTIONS-
.

Xe

4.....

'
.

. , Contact

Grade Sample Intervention Time -- Results

Michigan Tech,

ACT

p

8th . Presentation by'role
models of piepara-
tion, job content
and lifestyle in
engineering.

8th F Demonstration
projects.

8th Mailed printed
matter.

4 hrs.

4
4

hrs.

1 hr.

: -

-9th tF biven non-sex 2 hrs..

. - biased career
.

inventory, dis-
,

. . cussion groups, and
printed matter.

. :

Policy Studies 10th, F Workshops in school ';

0 11th eon lifestyle .and
If; I.rs., -Aw

.
.

2,,
'career clusters,

0 '
.',

.

10th, ,M,F Fiim-andtOoklet; 1 hr.
.

. .11th,
. .

12th

p1404r: .41K" N:lett

Goucher 11th College level se- .15 hrs,
Mestet course in .7. .

'

0

science.

/

No significant results.

N
.No significant results.

No significant results.

0

More career exploration,
increased congruence
between aptitude and.

No significant'results--
slight trend toward-dis-
interest in,science.

- More in experimental
group undecided about
career planssame amount
'definitely wanting

Significant decline in
interest in science at
end of Course, but 58%
orrespondents plannidg
pcience career oneyear.

:,(0 later.

4

4

vvi

'so"



. .

. .

, \%...

:
,2. TABLE

,,
. ..

'Sex/ "'
. . , .

1.Grade Sample, Intervention ..

Contact
Time

Oklahoma

ACT

Kansas

11th, F
. $

Workshop of mix d.
12th . discussions, labs

and field trips.

12th F Mailings of r elevant
materials & VIP
inventory.

'12th F/high, , Workshop. .

ability

Queensborough 9-12.

Michigan Tech

Michigan Tech

- Michigan Tecli-
u

Kansas

I

Parents

M,F Slides and
cassette of
role models.

M, Printed matter
mailed.

0

Teach-) 1,F 'Printed matter
ers distributed.,

Teach- M,F
ers,

'coun-

selors

-, Parents M,F, Workshopon career.
mateaals with
daughters.

4-0 hrs.

2 hrs.

8 Hrs.

1 hr.

1-hr.

1.11r.

Workshop with rol' -' 80 hrs
models, labs,
discussion.

8 ht§

1 *

-

Results

Probably increi-gEd-humber-
of women planning.
engineering careers
(not adequately tested).

. .

More planning caking courses
in science but more control)
planning to take math

Significantly more women
pursuing science careers
than women-in prior%yeaT-
control' but same parcent
as women who were invited
to workshbp but did not
attend.

11.

No significant differences.

No significant diiferences.'.

0
No significant differendes.

No,significanedifferenee,-,..

in participants but may
have increased activity
-in-school community.

Not measured; daughters
reported'it as positive.-.

C.11

.7' r
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TABLE 1 (continued)

Sex/
Grade 'Sample ° Intervention

a.
.

Missouri

44

<,

College F

_Post
grad

ae

Special math course.

AL
.1:Course to update

skills and
industry intern:7

ship.

.3

4

ContAt
Time

sem.

80'hrs.

100 hrs..

.47

St-

Results
, -

More took further math
courses'in sequence.

4ib'out 1/4 did get jobs
in science-,-related

areas:

40*

.

45
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Material

1. Choosinga Career- -
Women's Work: Engi-
neering (MIT) _book

. 2. Women in Engi-
neering (MIT) film

Exploring. (ACT)

Vocational Interest
. Profile (VIP) (ACT)

Women in Science and
Technology: Careers
for Today'and
Tomorrow (ACT)

'Workshop'.format

(Kansas)

Women in.the Pro 7..

fessions (Kanias-)

46

Appropriate Age

TABLE 2
PROJECTNMATERIALS

Description.
I

Dissemination-

All seclaraary,and col -

lege engineering
students.

All secondsr7 and col-' '-

lege engineering
students.

'Secondary.

Secondary.

Secondary,.

Secondary, college.'

Secondary, college.

Description of three
female'engineers---
student, young profes-
sional, middle age
professional/all life-
styles represented.

Shows students and pro-
fessional women in engi-
neeringatTork and
home.

Updated version called
VIESA: book on job
clusters and aptitudes,

career planning -- non -sex

restrictive.

Non-sex restrictive
career aesessmen0
intervention.

*--Booklet describing

realities on women" in

science-related careers.

Max.be used for TV and dis-
tributed on film by
Educational Development
Center Inc. Now available
from MIT catalogue. --- A

Part -of Houghton Mifflin

"Career" Plvning Program."

ACT. Nice booklet

that should be widely used.

: -

Series of self, awareness None.*

exercise's

J Home study" course_
designed, for three-

credis;
11W'

None.

N

4



Material

Women- in Bcience

(Queensborough)

Workshop Curriculum
(Policy Studies).

e

TABLE 2 (Continued)-

/
Appropriate Age Description

4

Dissemination

College, graduate
school.

Secondary

%

L .

Interviews with six of
top female' scientists:

mixed ethnic background
and variety of lifestyles

o

Mixture of-job
..clusters and lifestyle

alternative's.

A

J

a.

American Association-of Physics
Teachers and NSTA distributing.

Should probably be used in con-
,junction with 'other material
..except at gradbate level-=my
be better at college level than'
secondary.

Ga
.

.

(one.

4.

491



University of
Kansas

Policy ,Studies

\7/

Queensborough.

Massachusetts
Institute of

Technology

Uniy. Miss. at
Kansas City

Rosemont

University of
Oklahoia-

- American College
Testing

.

toucher

MichiganTech

Michigan TeCh

TABLE 3
PROJECT COST'PER PARTICIPANT

Intervention .Hours* Cost
exploration
workshop 8.00 10.00

I
dareer edu-
cation course

slide and.
tapes

12.00

1.0

50.00

1.00

film 1.0 2.00

math course

chemistry .

course

64.00

100+

350.00

800.00

workshop

literature,
mailing

nonsexre-
strictive_
interest in-
ventory

research
course

40.00

.10

1.0

30-00 .

300.00

, 1.65

1.00

1,000.00',

-student

literature
student
seminars
parents'

literature

counselor
teacher
workshop ,

I.0

' 4.0

1.0

112.00

1.55

30.00

'1.55

400.00 -

40

Effectiveness

possibly positive.

_

no effect or negative

no effect

unknOwn

probably positive

-positive for small
proportion

possibly positive'

no effect

no effect

A

no effett or negative

to.

no effect

n6 effect_

no effect/

probably positive

*Estimates minimum contact time; the time may have been -greate

some-Iparticipants.
,

.50
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1. Concentrating on women who are already interested in
science. \In general, it is thought that-projects providing support
for women i terested in science, and projects tb remove barriers to
the full par ipation of these women, are preferable to direct
motivational p ojecis to encourage women to change their interests
for the followin reasons:

:They are m fe easily justified in.'terms of providing
equal opportunity and avoiding criticisms of reverse

discrimination.

They aredettss ape-tip, resulvin unsatisfactory career
choices.

None of the projects obsered appeared, to be success-
ful in changing attitudes.

It is difficult to switch from A nonsciende to a
science area. That is, beyond th junior year in
high school, compensating for inade ate

)

Math and

science backgrounds is difficult.

. ,

Since the projects examined diottnot appear eat\be successful
in changing occupational choices at. the senior high level, intensive
support and information ,could be provided to those women having the
necessary background, ability and motivation'to pursue thei;exist-
ing interests.

..

k
While terre is nof'an established theory on the vocational

choice patterns of women, there has teen a growing number-of studies
in the area. Most of. the literature appears to be in agreement that

Amb, there are many shifts in both occupational interests and commitment
'"tto a career. Hirer, the literature uniformly indicates that froP

Preadolescence on the shift is toward typically feminine careers and
away- from nontraditional careers (e.g., Angrist, 1970;Harmon, 1971).
Consequently, interest should be defined very liberally, and should
not be interpreted to mean an expressed career choice. -

...-
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4.\,_ = The kinds of support that may be helpful can come from a wide'<
"1 variety of sources, and the most important source will be different

1

A
for each age group. These

,

programs' could include parental

,
support, enCouragemg.1405; teachers, peer support (both sa e and 1

' opposite sex); guidance counselors and from the institution f a,

whole.'-Therange of possible forms thepe programs may take is i

virtually infinite and could include""cdUnselor workshops, sec 1
i

housingprogramt,,special workshops for science/path teachers,' ,..

,;

sex.'-segregated olasses. -
t.
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* 2. Concen tins dn# women with above average aptitude and
motivation. Ree4st cally, professional careers-in science - .related
Areas require intend tual ability, an adequate baekground derived

1

it t&2

ft,ath meth andiscien courses,land more than average motivation. In-

fact, havings&Mpl ed adva ced mathematics and science courses
successfully is p obably a go d indicator of ability and motivation.

.010.41lthough there is' contfovers about the measuring of aptitude and
ability (Prediger and Hanson, 1976; Schmidt and Hunter,1974),'It
seems feasihle xo determine whether individuals ha're at least
average ability or are highly motivated by utilizing either/sten-

. g
dardized test scores, grade point averages; or the courses chosen'
and completed.

Many studies have shown a relationship between career commit-
ment in general and measures of accomplishmdnt'and/or aptitude (e.g.,
Hoyt and Kennedy, 1958 and Tyler, 1964). Further, a higher level of
aptitude appears to be related to the choice of nontraditi a
careers, e.g., those occupations dominated by males (e.g., Astin,
1971). Consequently, it. would appear that intensive and/or expensive
programs should concentrate on women who have either a high ability
or who have taken the necesgary requisite course or overty express
an interest in science.

This hypothesis was substantiated Vthe projects: the

. more successful strategies/projects utilized a motivated population,
while the on sj udged less effective did not. For example, the

) Kansas worksh ps invited only women that had been selected for
' adthisSion to. Oklahotha University required active Motivation to
. apply, as-did chigan tech. On the other hand, the two studies
categorized as "possibly negative" reported severe problems get- .

tingyoung women of adequate ability; and one report contained
reservations about the,rparticipants' motivations. The majority
of the studies reporting no results had no special requirements
regardingeither the motivation or aptitude of the participants.

..ve
One indicia of motivation may be found .in the participant'

on procedures: University of Missouri at Kansas City,
d Michigan Tech-all had selfIseletionUniversity o

procedures; only those individua s ate
attended. On the other hand, some of the projects had more or less

. captive participation; the intervention was administered in class-.
rooms, or the entire cuss participated.

O

.

The self-selection, ,of course, presided a strong experimental
bias toward success, and mitig4ted any conclusions' about the inter-

- ventfOn'itself. HOwever,since the aim of furthei implementation is
to bias'the'projects toward successful outeomeg, voluntary_participa-
tiOn may bp,a judicious procedure. .

- .

z. i,. .
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3: Using workshops as a format for the intervention. Although
it is,very, possible that the selection procedures for the workshops
was a greater' determinant of outcome than the format, the hypothesis

`is-pfoposed that concentrated "live-in" workshopgmay be effective.
These'workstlops may offer a. wide variety of activities as in the

University of Oklahoma, Michigan Tech and KU projects, may be tlie
more enjoyable and effective format to provide support and informa,pion
for young women-interested in science:

EnEouraging participant interaction. Social psychology
-.would predict that other persons staring similar outlooks and
attitudes cpuld provide reenforcement for women choosing nontradi-

.

tiondr.careers and/or lifestyles. The projects provided some evi-
dence,foi this assumption. The live-in workshop, where partici-
pants with similar interests spent concentrated periods of time
together, provided a perfect environment to obtain these tewards.
In the special'math class, informal tutoring at the noon hour was
available and provided the same opportunity. On the othef hand,
the larger class situations and/or media presentations were gen-
,erally less successful and did not provide an'opportunity for
participant interaction. The toucher project entailing basic
science research did provide this atmosphere, but participants
reported that they did not form any new,friendships.

'5. Using sustained act periods. When the ereatment
did not 'require intense con entration and work, tiqe longer periods..
of time for adminl&ration of the treatment appeared to bg more
effective,. possibly because of the increased opportunity to Make
new friends with peOple sharing similar outlooks. The more success-
ful interventions appeared to require at least.eight contact hodts.
It Is possible that shoit "one-shot" affairs'may not..00!sufficient
to counteract existing cultural mores discouraging ween from

444*
choosing science-related careers.,,However, since some other proj-
ects of greatet length did not appear to be successful, careful

examination of related variables should be condu&ed. The length of
'exposure'may be.pne of the reason 'why the media products did not
appear to have a demonstrable'effect.

6.

Uniformly,
of some of

Pro

Using' role models in as many situations as possibl-b
rola models appeared to be the most effective comporitnt
the' projects-and were the primary material for the media,
The original connotation of a. role model was a pergon in

a positionof influence that one could identify with; most of the
projects did incorporate these younger women in mid-level positions.
In one of the projects containing a mix of role models, the younger
women were judged most effective by the-participants. Xn this respect,
then, choosing the role models closer in ageand only slightly above.

-the level of aspiration of)he partiCipanFs may be:advisabie:
A '

The evaluation team, 'however, feels that there is also real
value in depicting the most successful women of our time. Although

53
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very few women (or men) may be able to,idenqfy with these' outstanding
people, they demongtrate that a woman can "make it," they,ar'e a
source of pride fOr the women, and May serve as mi.-inspiration.
Conbeguentiv," a mix of age groups and level of'-accomplishment (as

-Well as lifestyles, ethnicity and so on) is recommended.
,

The area of concentration Of the role models did not dPpear tb
have any impact; the more important factor was that ,they genuinely enD
jolted their York and their: lives,. Finally, the best format for role

,

appeared to enhance the effec tiveness.of every kind of intervention.
, 1

1

,

8. Segregating someactivities by sex. Although in theory,
as well as in practice,'-sex7's'gregated classes might heicdasidered

j1

counter productive since wdme live and work, in a worldrwith men`, a
consistent comment on the pa t of many of thee participants was that
they preferred all-female seminars. '.This comment extinded to a .

preferenceifor female tutors {yin math. The, young womeOcommented that
. /

they'felt more free to ask (what they , considered) "d 4 question,
o appear as "bright"'as they are, and to discuss the ,personal
.life and ambitions. Consequently, aIthougica'sad eom ntary on
socializatidn and peer pressUre, sex - segregated class d appear to be
useful-in situations where remediation skills or pers9 al qbesttong.
are.involved. These classes,' however, could incorporOgepethods to
le4ceto more open discussiond withinale peers and parents, bnce
the Women have gained self-acinfidence and support:froMitheir same-
_sex peers.- 1

'

..,

4.

9.

..

Emphasizingthe locial*contribution of ac.hnCe f One ol `-

the'myths of science-relateOcareers, not directly d 4elled in any
ofthe projectswe observed,lis the absence of emphai on:social
importance and social.interOtion:in-science careers, ,g. scientists/
engineers were frequently not'Portrayeda's persons wiltt.exteysive
social/environmental concerns and responsibilities whbiinteracted-

, . , i

with the dinmunity. Since womervare reputed to be ver' interested in
social welfare, emphasizing4hie input of .science to 4"e well -being of.
society!,, and a deep invi4A4ment with people, might e 11nce1th#

.

. desirability of the professibn. MoreOver, the great rithe inumber of
scientists whose i2terests SOpercede'"the testtube,7, the greater the
potential impact DE scientists.dn society in areas o er than technology.

./ :Ili
. ..". Consequently, we wo recommend, on the basis of the expe-
rience gained by thesvrojects; further,examinationidi a forMat
where ale and mOliVated yotilig women, having some intlerest in
science, gather-for a workshop having the ingredients ...of role if

models, hands-on experiences, and pbe opportunity fo new friend- ..

'--

i

-
.....cs

models may he-allovting-thiam Lu i.teract-with-E-small-g oup of females-.
*".

7. Using "hands -on" experiences. In, many of the projectS,
various types of.handson-experienceswere-used. 'Very frequently,
these were engineering or science projects. These-activities were
rated highly by the participants. They appeared to -be most efftc-
tfve when they Were grOup prdjects, continuing over japeriod of
time, e.g.,.when they faCille,atifthe'formation of,soCial relation=
ships. Also the active partilcipationin these and other activities

-, '54"
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:ships. This format is quite similar to the existing Student science
Training Program,* which still does not have full participation by
females, and has a demonstrated success rate in turning out scien-
tists (Vidulich, Christman, Drake and Kirk, 1976), e.g., about 50
percent of ale females participating in these programs expressed

. .

career aspirations in science.

Similar experiences, could be provided for both college and
graduate students. David (1971) concluded that "earning a doctorate
is the factor that most equalizes the women to the men in science
and engineering," in terms of employment, salary and~pontribution
to their field'(p. 222). Howevef, of students entering graduate
school', possibly twice as many men as'women actually Complete,the
degree. If the doctorate is an equalizing fattor in employment,
salary and accomplishment,special irograms to encourage completion
(and to contribute to the supply of'role models and female faculty
members) -should be.condutted. These programs might include female
colloquium, particular speakers, suiTort groUps, internships, work-
shops and seminars or natiopally conducted week-long seminars for

femalegraduate students...

-' 10. Removing institutional barriers to female participation ,

science, careers. Although the NSF arojecte were-not directly con-

cerned,with overt discrimination,'many observations re ding the

,obstacles they-presented became apparent to the evalaTIon team.

only do women iUrsuing nontraditional careers encounter
,Social bar iers, they frequently encounter institutional barriers.
Even those schools professing equal oppbrtunity for finantial aid,
jntern!Dro rams, etc., frequently have not adapted them to the spe-

cial needs of women. This discrimination, and misinformation,

'starts ve 'anly and continues through her edudational and job
career, and .has to be a dilcobraging faetoreven to highlypeivAted
women having Superior ability. -For example, assistantships in
science hate positive effects on the junior and senior science

majors: It not only serves as aifinancial aA4 it isincerpreted,

as a "vote of confidence" and serves to increase interest, exposige

and expertise in their 'areas.' Asaigtantships alsprovIde addi-
ItionallencouragemeHt to go to graduate school,,and.ustially providd
a .closer relationsHip with a faculty.member. Assistantships to '77--

declared science majors marimprovg the retenti7on'rate, and - result in
ipre:women, attending graduate school in science. Yet'disciimidation

a

*The Student Science Training Program sponsored by NSFhas
the,basic-goal "of'providing talented students'learning opportuni- ,

ties atove and beyond those normally available in most-fOrmal scXepce
.education programs" (NSF, 1975).: Typically this involves ilig>school
jUAkorsliving on a college campus for a'period of time' during the

summers

'



Ye.

46

It
,

.

, in granting' ellowships is common. ,For example, consistently less
than 3 percent of NASA fellpwships go to women (aboilt twice the
'rejection rate foi4femg.les as males), and about 18.7 percent of NSF
fellowships went b:1 women in 1972-73 (Nies, 1976) . \

. Careef Education

1

. There are a virtual plethora of problems associated with
current practices in career education. These include sex stereotyping
of careers in. literature and media,, lack of awareness, alternative
careers and lifestyles, sexbiased counseling, and so on. However;,

t4o,appear-to be especially relevant for sciencerelate4 careers,

Increasing the edlication in science and math has'mafty
benefits for all women, whether or not they choose a career in
these fields. It allows for greater perceived control of their
environment, and provides ,hem with a4background adequate for a
wide variety of careers. ftn the'area of general career and sciedte
education,'we recommend:

1. Differentiatig between. career education and programs
to encourage women tb choose- science as a' career. This conclusion.
is drawn from the recomile dationS to concentrate,on womenwho'have
already expressed an inte est in science and/or who have taken the
.necessary courses'b9 the enior high level, However, some general
-encouragement maySe nece sary to obtain these prerequisites, e.g.,
prior to that time, caree education courses for all students is
important. Utilizing som of the mediaproduct6 and portions of
the Kansas and Policy Stu ies Programsto4make young women awafe
that science is a career ption and to encourage them to obtain
the necessary background e.g., math and science). to keep, those
career options open is important prior to'the senior high level.

programsrograms coUld be dine inexpensively,' reach a large number
of students, do not neces itate "special" prbgrams for ,Women, and
become part of the career educationclasses in the school systems.
These programs could inco porate the "lifestyle", considerations of
a career. oa

2. Em hasizin t ortance,o
prepara -tioh. Since mathe,
to alwide variety of occu
continue these courses in

A great many meth
involved. .These include
'math adapted to the typic
tutorial/remedial courses
an awareness of th'e effec

/ App / , , , y

,)

ntinuin mathematics
aticsAappears to be the
ations it itimperative that females
rder to keep them career options open.

sk

ds in assisting women in mathematics are
eveloping innovative methods of teaching
1"strengths of females; offering Special
math anxiety counseling, and emphasizing
of discontinuing 'thath educatiofi.

*
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C. Job and Educational Reentry Programs"

.47

. .

' Thirty-seven-percent of women with children-under six years
-.

_"of age and 50 percent of women with children between the ages of ..

siXana'17 were working in 1975. Since a majority of these women
;,- Choose to remain aut of the labor-market for the first years after t

the birth of h child, these figures indicate that many 'women
,.

. g
.

the,labor market after some period of economic inactivity: These,
.

topen-are-typically-re-emii-Icyed-ait-_-_--ipbs-2.that-do-not utilize the,r/
full potential, and jobs that typically are lOwer paying. This.
-underemplOYment is more acute for the Woman entering the,labor market;underemployment

.

tha'for women who are continuouslys'-employed.
_

.

.
..

Timm:man attempting to 'reenter the labor market faces a -
multitude of problems and - adjustments. First, her technical skills

and theoretical understanding of her-field may be outdated.. This
problem.may be. addressed by an apitional.educationai eperienceo
Second, her confidence in her a4lity,to get or hold achallenging

' job may be dimiiiNed. She may, not know hoW to interview-for a
.- job. She may have many logistiCal-problems:such as arranging for

child care, transportation andl.nner each night. She may not have
the- ,support of her family and f'riendlie-may be afraid of
failure (or Success). She may fhce very real discrimination On the
part of :employers. Consequentlyi, the_-transition to work after a
period ofrunemployment includes /a dramatic change in lifestyle for
herself.and her family, and a c nge in her perception of-her role.

...
;-; ,

,--. After, the, childbearing y,ars,'many women want or need to
reenter the labor market, i.e., 'they want to'transition to work.

.
For many women, this transition ivay include completing an advanced
degree, aeen or acquiring specific joip related skills Considering the
underemployment and underutilization of the talents of these groups;
the type of assistgnce given theise women is important. Therefore,
we recommend: I

.

. . j '

1 . /
1*

___ . ) : _

---L---,- '1. Concentrating on underemployed-Women. It is suggested.
-that-re-entry programs for mature women might:utilize already workirig,
but underemployed, women. Updating the skills Of women already inl ,

-,- -- ,
recruitment4 thd labor force might alleviate; probleMs-in' and

,,,:pldcement. 'these womenwould have already-Adjusted their family )-
arrangements to meet their moric4 schedule's, and haveishoWh that 4.

'they are motivated ler emplOyment. ThermaY be-currently under-
, employed, e.g.; rathdr than capitalizing on "their scientific skilli4
, they May be:working as.setretaries, sales personnel or other jobs '

unrelated to their training. The majOr obstacle-to-th$s approach
woOld,lbe that their families-may-be accustotheeto or' dependent on
th additional:income, and a period eut. of. the labor force to updatlei
their skills may, impose- an egopomid hardship-Zor- 'them, unless
financial,sssistance is provided.:

.'i°.-,.11

5,

.

5 7 d
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dne successful approach is the current'affirmatilreabtion
.

program in the Food and Drug Administration. All males and females
without opportunities foi advancemenc'are eligible for an on-the-
job training and work release tiMefor school in order to be qualified
as an inspector. Normally a heavy science background is required. for
this position. The program-enables advancement into a science-
.related career without initial salary penalty.

.

2. Considering employment prospects' in the locale. _It would
,appear logical to fund programs to update skills in areas where

. the labor demand is not abnormally low. That is it is not cost-
iffectiv.eo prepare women for jobs that aren't available, and
would be a discoutaging'exper4.ence for those womeh, and can elicit

. adverse community reaction among unemployed males and their dependents.
4

3. Funding projects 'tO update .job related skills. While
these programs are typically expensiVe, it appears that scime:
assistance to women to updatetheir skills may be necessary. One
of the side benefits of theseiprograms may be'that it allows for a more
'gradual adjustment to a working environment. r

0

4.
,

Making special seminars, workshops and counseling available.
Since the majority of these women will have to make personal,and
familial adjustments-to accommodate their new schedules, and.job
demands, special programs to.help them overcome the perceived,
barriers and obstacles associated with employment could lielpito
increase the success ,rate ofhese reentry programs. That i$, a

4woman's ability to get and hold,a "job, even though she has adequate
skills, may be dependent on her attitudes and motivation for work,
1.7p., her-job readiness. It. s tecommended that assistance in
developing an appropriate job""reddiness profile be a component of all
reentt7firograms.

D. \Administrative Recommendations

1. Improving the quality of the experimental research.
There are_ several ways to attempt to improve the qbality of ,the
research: These include la) ore selectiVe:fundihg, (b) proVidin
technical assistance, and.(c) se standardize4 measures and long-
term follow-up.

.

a.

p
Mores eZecvity funding'. Overall, the quality of j- 1

rojects, as eXreriments,\could have been improved. One factor
was the circulation of,the an Uncement of the availability of'.
support for these projects. Most of the project, directors reported]
learning about the program from the flier received at a dean',s
office. Consequently, only a!very feW proposals were received and )

very few requests for funding were-' rejected. better- mechaniim of)
disseminating information to prospective applicants shoulthebe-
deVeloped.

..#4 I.

,

e
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I-A
. A concomitant observation- is the difference in results .

obtained'by experienced easearchers and those with less experience in

experimental-des-ign. That Is, all.of the project directors appeared &
to. be committed to increasing career options for women, and to have "-

'strong baCkgrounds in science. Most, hoover, did not have an
extensive background in experimental desigh and evaluation, adequate
knowledge of control group procedures and statistical analysis. .

The results of only two projects, although not confirming thehypoth-
esis, allowed some degree Of confidence in the outcome. However,

there are many bedefits to providing a wide spectrum of individuals.

These include increased capability-by personnel to conduct such
piojects, increased Commitment to women's, projects,` and possible

beneficial eftectsto .the pa Eicipants. Therefore,a conscious

t.
strategy should be developed regarding the importance of reliable

experimental results. Should it be decided -that confidence in the

experimental results is important, some percentage of the project
directors should have a demOnstrated capability in prbject management,

experimentation, and evaluation,
r f t

b. 'Providing technical assistance to the. project dirdctors.
.

NSF has traditionalfy adopted a "hands-off" policy to graitees.
. While this policy hasImany advantages, providing technical astistance
fn evaluation Procedures and instruments to those project directors 9

requestipg it might mitigate against the technical problems encountered
,in.many of the projeqs. ..

If the current "hands-off" policy toward grantees is maintained,

a brief project dirdc'tbrs handbook,' containing a description Of_

commonly occurring 'barriers to'the.implementation of both the,

'project and the experdmentation/evaluation is recommended. The

case.ViUdies do not Serve this purpose well because (1) the case
) studies are too long, ;(2) are not necessarily perceived, as relevant

to project needs, and ,(3) may not be fair to the individual project

reviewed,' since they 'were written'for other purposes.

:

This bookleticould contain, for example, an overvieiiW

problems encountered4when dealing with recruiting, working i9 the

public school systems, or in developing evaluation instruments,. "

c, Using standardized evaluation tools and long-ter tracking.

-;
If experimental projects are to be continued to encourage wo en to

choose science-related careers and the independent measure i a

questionnaire of .any,kind, the evaluation team recommends thlt

f reliable and validated instruments be provided for useihy'the project,

---*---directors. -Each-of-the projects has-- designed at 'least one 's4ch

instrument, and the best 1.6ms could be chosen and Validated'from

this pbol or one of tbe?better validated ones, such° as that used
) by ACT, could be usedr It is fOlt that a standard unit of measure-

e
went could,be aevel*dfor al similar projects. Even if'al

pfoject wanted Co have'additional
--....-

dependent measures, at leata
f'.

59
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comparison, either of the roject outcome or its evaluation methodology,
.

would then be possibtei; ' t is recognized that a single instrument may
not be appropriate'for 'all types of experimental designs and that
the use of a validated instrument will insure neither superior ex-

, perimental nor evaluation procedures. .

2. Coordinating intergovernmental activities and delineateing_
activities. There are several federal 'agencies currently working
in the area of career education with some emphasis_on'tmmen. These
include the Women's educational Equity Act (OE /HEW), Education and
Work Group (NIE), Office of'Career Education (HEW), and the American
Association for the 'Advancement of-Science, Office of Opportusities.
in Scirce. ;Ideally, full sharing of resources should occur. ;r1 .

addition, some agreement about area of concentration might be,4-

t
highpossib e. For example, NSF might focus on hig ability women interested

in sci nce,.4and only assist Office of'Career Education in making younger
women aware of nontraditional career opportunities. Further, OE /HEW

is already planning dissemination activities for similar programs
and NSF could add their material to this clearinghouse. 1

i

3. Continuing experimental activities by NSF and disselinating
knowledge about its programs. In addition to the increase in knowledge
gaine4.by-the experimental projects, the team has observed some 1

.

psychologicalzbenefits just from the existence of the progam. Even i

the paiticipdnts commented that they were impressed that "somebOdy"
waslaerested in their careers:, Further, in the current climate

, ..,. v, .

climate
.

of the women's movement and the possible,defeat of the ERA, the
iexistence oflfederal interest-and support is imperatite forthe' .

morale of-the people committed. to career/life,options for women. -How-1

ever, ;the evaluation team feels,that a great m4ny benefits in
1 i

formulating effeCtive policy would be derived:by continuing in the-. j

experimental mode, both to NSF,,as well as to othev.. r agendies: That
is, buifling on the present experience could enhdhce knowledge -

about eeffective methods.of implementation.
.

1 ,

1 4. . Including specific programs for minority women.] InIr -.
,

neither the women's projects, which typically contained no minority
woman;4 nor in the minorities projects, where women subjects,were

not identified, were the speCial problems of minority women addressed.?
It is recommended that Minority women shoulCbegiven special atten- ''

titIn nd speciallprograMs should_ be initiated if they continue to
"fall betweeA the tracks of existing programs (cf. Malcom,11976).

5. Attending to continuity/institutionalization of funded
effor s. Id there.should be no need for women's offices and' 1

programs as, separate entities, e.g., theSe efforts shbuld be in-
corpoiated and integrated into- every level of the existing'structures.i
Further, ones specific aim of research/demonstration projects is

fundiAg. In order to facilitate both continuity and institutionalizaticin J

their i continuation by the institution in the absence of special

A

1
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we recommend special attention to utilizing existing and ongoing
structures as a basis for these activities, such s sororities

1of black women, professional associations, PTAs, etc. Where these
axenot available, the program shduld be cognizant of continuation
problems prior to initiation, and .should plan to "idstitutionaliie"
the program: One way of doing this is to make the program con-
cretely benefit the parent institution (e.g., increased enrollment, .

increased visibility, legal compliance, etc.): .

6. Disseminating the developed materials. Some of the
projects have engged in fruitful activities to disseminate their
"products." These appear to be successful. HOwever, since these
have occurred through different outlets, a compilation of these
activities might be-produced,by NSF. Several projects 'overlapped

. in the materials developed (e.g., Policy Studies AO Kansas) and M"
other project products (e.g., the film anemedia packets) could be
used co- jointly in the context of other programs. A compilation of
all projects designed to encourage women to choose science as a
eareer.could be an aid to science teachers and career educators to
choose.the material most appropriate for their classes. These
materials could be made available to a variety of clearinghouses,
public libraries and Scho61 libraries. 2-

7. Investigating additional intervention strategies.' We
.-dilso recommend experimental investigation of several areas ndt

, .7.

covered by,these projects. These-are the study of the effects of
`-... aggregati,on; males in science establishment, and the effect of

"significant others," including peer, tand social,group pressure. ...

a. Systematic examination of the effects of aggregating
women students. A recent article in Science (Tidball dnd Kistiakowsky,,
1976) ?reported that the undergraduate institutions from which women
have gone on to receive doctorates are different from theiinstitu-
tions preparing mgn for doctorates:. The authors concluded that
"women who STubsequedtly receiveedoctorafes were more likely to have
graduated font institutions that'enroll large numbers of women

K1students; had hg and continuous history of women graduates who
dttained doctora es and offered strong acadetic preparation in
several areas of study." Since many schools enrolling women offer

. .

strong preparatior in Several areas, the distinguishing chatacteriStic
of these institutions preparing women for nontraditional roles
appears to be their long and 'continuous history.of female representation.

' ,
-1- t4

_To describe the' effects of grouping a certain proportion'

t''' of these women, a construct might be developed ..
ihvolving,".critical

maAw".or "critical proportion."...The,cohstruct impliqs that.onee
,

s

this number or proportion is reached, the recruitment and retention
of the group becomes a self:-sustaining and self- perpetuating system,

,,,,,.

. 6:1
411



52

Oncea critical number or'given proportion of women_partici-
pate in a 'nontraditional activity, an examination of tile need for

special-recruiting/retention programs shOuld be performed. In
fact, it may result in an ever increasing rate of participation.

Conversely, anoeher investigation should determine whether`
the absence of the critical number or'percentage may produce a
situation where efforts must be continuously expended to,recruit
and retain Xbese'gfoups, since the-history of unsucce's'sful par-

ticipation acts as a discodraging factor, e.g.',.as the retention
rate drops because of a feeling Of isolation, fegEr will be attracted.

b. Systematic examination of:attitudes' of imatea'r. There is
undeniably still a great deal of overt and covert disCrimination
against women pursuing science. The guardiansof the profession are
predominantly male. We recommend examination not only of the attitudes"
of the male science establishment toward females in these professione',1
but the circumstances that could oceurarliffluence, their attitudes
toward the participation of women. Dr' Janet Brown, head of the
Office of Opportunities in Science'at AAAS, has strongly suggested
that such esearch be conducted by an eminent male sciAtist.

c. Examination of the effect of significant others on women.
Since the problems involuted in occupational segregation are similar )

to normaliVe-deviance, we recommend examining the influence of,:
° .77

4 parents
school personnel
male peers

0
female peers

I

AdmittedlY, dmultitude of studies have attedpeed to examine
-the most important influences on-female scientists. Unfortunately,

most of them havebeen retrospective;I:g., asking women to recall
what' was important to them 20 years ago. This type of research

had several disadvantages: perspectives change over 7ears, especially
regarding events that were nop consciously considered at the time.
Examination ofthese factOrs in real time would be more advantagous,
and' might, asin the ACT study, indicate important changes in
perceptions over years: °Furthdr, several of the preeet'it experiments
included these groups, but none was successful in gauging their,
impact on,tbe female students. If these aressUccessful; the long
range benefits of theseprograms would' likely be'more)Costeffec*ive.

v.

, cr
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